P hylogenetic relationships am ong all anim al and plant species are characterized by the them es o f unity and d i versity, an observation brilliantly synthesized and expli cated by D arw in in his Origin o f the Species. H owever, only follo w in g the last d ecad e and a h a lf o f intense m o lecu lar and g en etic an aly ses, p rin cip ally o f three species, Caenorhabditis elegans. Drosophila melanogaster, and Mus musculus. has it becom e apparent that the foundation for these tw o them es is deeply rooted in the m olecular circuits used to guide the developm ent o f all species. U nexpectedly, parallel m olecular circuits have been discovered that g uide the form ation o f the basic body plan, the eyes, the heart, and neural circuits, to nam e ju s t a few system s, in both vertebrates and invertebrates. From such analyses, it has becom e apparent that stru c tures previously view ed as being disparate, such as the in vertebrate and vertebrate eye o r the invertebrate trachea and vertebrate lungs, may have com m on origins. M ore im portantly, such discoveries reem phasize that investiga tors o f invertebrate and vertebrate developm ent can com m unicate w ith one another through a com m on language. W hatever is learned about the m olecular circuits guiding developm ent in one species is likely to have direct rele vance to revealing sim ilar circuits in o ther species. Fi nally, these recent discoveries o f developm ental paral lelism underscore the w isdom o f using m odel organism s, such as bacteria, yeast, C. elegans. Drosophila, and the m ouse, to study all biological phenom ena, hum an or non human.
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In no genetic system have the above principles been m ore clearly illu strated than w ith the Hox com plexes (M cG innis et al. 1984b; S cott and W ein er 1984) . The genes within these com plexes encode transcription fac tors o f the Antennapedia homeodomain class and m ay be used to establish the body plans o f all m etazoans o f the anim al kingdom (C arrasco et al. 1984; M cG innis et al. 1984a; S lack et al. 1993) . It w as the discovery o f the structural and fu n ctio n al sim ilaritie s b etw een the Drosophila and m ouse Hox com plexes that sparked the current revolution in o u r ability to appreciate the com m on threads that w eave th ro u g h the m olecu lar fabric that guides developm ent in all species. Hox genes. T he m am m alian organization is believed to have arisen early in vertebrate phylogeny by quadrupli c a t e o f an ancestral com plex com m on to vertebrates and invertebrates (P endleton et al. 1993; H olland and G arcia-Fem andez 1996) . The observation that the contributions o f Hoxa3 and Hoxb3 to the form ation o f the atlas and axis appears to be equivalent in Hoxd3 m utant hom ozygotes suggests that the identity o f the Hox gene operating in the developing tissue is not as critical a factor as the num ber o f Hox 
5' posterior anterior 3' ■<------------------------------------
absence o f H oxdl, the roles o f Hoxa3 and Hoxb3 in form ing the cervical vertebrae appear to be equivalent. N evertheless. Hoxd3 is more im portant than its paralogs in m ediating the form ation o f the vertebrae. S im ilarly,
ROLES OF Hoxal AND Hoxbl LN HINDBRAIN DEVELOPMENT
The m ouse hindbrain is a particularly attractive target for m olecular genetic analysis. A lthough it is an e n o r m ously com plex structure co n tro llin g num erous au to nom ic and voluntary functions, its com plexity is g ener ated du rin g d ev elo p m en t by a rath er sim ple and com m only used paradigm : the generation and diversifi cation o f repeated units. Early in developm ent, the m ouse hindbrain anlage is transiently subdivided along its rostrocaudal ax is into eig h t m etam eric seg m en ts called rhom bom eres (V aage 1969; Lum sdcn and K eynes 1989). R hom bom eres can function as com partm ents that limit cell m ovem ent and thereby create centers capable o f in dependent developm ent and diversification through lo calized gene activity and cell interactions (F raser et al. 1990 ). H ow ever, it is also apparent that through intercom partm ental com m unication, these units can function collectively to form a scaffold upon w hich a coherent neural netw ork is bu ilt (G lover and P etursdottir 1991; C larke and Lum sden 1993).
M ouse hindbrain developm ent has becom e particularly am enable to m olecular genetic analysis follow ing identi fication o f m em bers o f the Hox com plex as m ajor co m ponents o f the m olecular netw ork that specifies cell iden tity w ithin rhom bom eres. I w ill also argue that Hox genes are involved in the establishm ent and/or m aintenance of hindbrain segm entation itself (C hisaka et al. 1992; C ar penter et al. 1993; D olle et al. 1993; M ark et al. 1993 
). T h is is a m ajo r d ep artu re fro m w hat is o b serv ed in
Drosophila developm ent, where the gap. pair rule, and segment polariry genes are used to establish and m aintain segm entation, w hereas the Horn C genes are subsequently (D olle et al. 1993; Small and Potter 1993; D avis and Capecchi 1994. 1996; D avis ct al. 1995; Favier et a!. 1995 Favier et a!. , 1996 From ental-R am ain et al. 1996; van d er Hoeven et al. 1996; Z a k in y and D uboule 1996) . H owever, the m alform ations are not readily interpretable in terms of sim ple patterning paradigm s. (Fig. 7) (D avis ct al. 1995) . The ini tial bifurcation o f the radius and ulna anlage is still de lected in these double m utants (Fig. 8) . but the enorm ous subsequent outgrow th o f these long bones does not occur. The apparently normal initiation of prechondrogenic con 
